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1
LED LIGHTING DEVICE AND LED
CONTROL SYSTEM

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is a continuation-in-part of PCT Applica-
tion No. PCT/CN2013/076563, filed on May 31, 2013, which
claims the priority to Chinese Patent Application No.
201310126154.0, filed on Apr. 11, 2013, the entire contents of
which are incorporated herein by reference.

FIELD OF THE DISCLOSURE

The present disclosure relates to the field of LED (light
emitting diode) lighting technology and, more particularly,
relates to an LED lighting device and an LED control system.

BACKGROUND

Wireless technology has been applied to various electronic
products and has freed people from cumbersome cablings and
assemblies. Products with wireless technologies are now
commonly used. LED devices have also been widely used in
various areas for public or commercial indoor lighting. LED
lighting may provide advantages such as energy conserva-
tion, environmental protection, controllable lighting, solid
state lighting, and long operational lifetime.

Smart home control systems may include a smart home
control device managing a network of devices and appliances.
Such smart home control device often includes a home gate-
way connected to an external network. The home gateway is
connected to one or more of a home central controller, an
audio-video capturing controller, an access controller, a light-
ing controller, a home appliance controller, a home environ-
ment sensor, a home alarm, an actuator, and a network con-
nector, via a wired and/or wireless network. By configuring a
variety of sensors, controllers, actuators, and identification
devices related to home appliances and home furnishings and
by the connections of wired/wireless networks, automated
control and real-time manual control of household goods can
be realized.

BRIEF SUMMARY OF THE DISCLOSURE

One aspect or embodiment of the present disclosure
includes an LED lighting device. The LED lighting device
includes at least one LED light source assembly configured to
provide lighting, at least one LED power supply unit config-
ured to drive the at least one LED light source assembly and
to provide power to the LED lighting device, at least one
controller unit, at least one microphone module connected to
the at least one controller unit, and at least one wireless
communication module connected to the at least one control-
ler unit. The at least one microphone module is configured to
capture an audio signal and to send to the at least one con-
troller unit for processing, such that the at least one controller
unit provides control data. The at least one wireless commu-
nication module is configured to receive the control data from
the at least one controller unit and to send the control data to
atleast one of a smart terminal and a cloud server to control an
operation of a smart home appliance. The at least one LED
light source assembly is further configured to receive the
control data from the at least one controller unit and to adjust
the lighting according to the control data.

Optionally, the at least one controller unit is configured to
process the audio signal to provide the control data. The at
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2

least one wireless communication module supports a fre-
quency band including 2.4 GHz, 5.2 GHz, 5.8 GHz, and a
combination thereof.

Optionally, the at least one LED power supply unit, the at
least one controller unit, the at least one microphone module,
at least one wireless communication module, and the at least
one LED light source assembly are integrated into a lamp
body of the LED lighting device to form a single device.
Optionally, the at least one microphone module is integrated
with a driver circuit of the LED power supply unit. An embed-
ded antenna is integrated in the lamp body ofthe LED lighting
device.

The at least one of the smart terminal and the cloud server
includes a voice recognition module to further recognize and
process the control data. The smart terminal further includes
a wireless transceiver module to send the processed control
data from the voice recognition module to the smart home
appliance. The wireless transceiver module supports a bi-
directional transmission. Optionally, the smart terminal is
remotely controlled. Optionally, the smart terminal is inte-
grated into a lamp body of the LED lighting device.

Another aspect or embodiment of the present disclosure
includes an LED control system. The LED control system
includes at least one LED lighting device, each including at
least one controller unit, at least one microphone module, at
least one wireless communication module, and at least one
LED light source assembly. The LED control system also
includes a smart terminal capable of communicating with the
atleast one LED lighting device. The smart terminal includes
a voice recognition module and a wireless transceiver mod-
ule. The LED control system also includes at least one smart
home appliance, each including a wireless receiver module
capable of communicating with the wireless transceiver mod-
ule of the smart terminal.

The at least one microphone module is connected to the at
least one controller unit to capture an audio signal from a
voice command and to send the audio signal to the at least one
controller unit for processing, such that the at least one con-
troller unit provides control data. The at least one wireless
communication module is connected to the at least one con-
troller unit to receive the control data therefrom and to send
the control data to the smart terminal. The at least one LED
light source assembly is configured to provide lighting and to
receive the control data from the at least one controller unit to
adjust the lighting according to the control data. The voice
recognition module of the smart terminal is configured to
recognize and process the control data from the at least one
LED lighting device, and to send the processed control data,
via the wireless transceiver module, to one or more smart
home appliances selected from the at least one smart home
appliance according to the processed control data such that an
operation of the one or more smart home appliances is con-
trolled according to the processed control data.

The at least one controller unit is configured to process the
audio signal to provide the control data. The at least one
wireless communication module supports a frequency band
including 2.4 GHz, 5.2 GHz, 5.8 GHz, and a combination
thereof.

Optionally, the at least one LED power supply unit, the at
least one controller unit, the at least one microphone module,
at least one wireless communication module, and the at least
one LED light source assembly are integrated into a lamp
body of'the LED lighting device to form a single device. The
at least one microphone module is integrated with a driver
circuit of the LED power supply unit. Optionally, an embed-
ded antenna is integrated in the lamp body ofthe LED lighting
device.
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Optionally, the smart terminal is a gateway controller.
Alternatively, the smart terminal is a mobile phone or a com-
puter.

Another aspect or embodiment of the present disclosure
includes an LED control system. The LED control system
includes at least one LED lighting device, each including at
least one controller unit, at least one microphone module, at
least one wireless communication module, and at least one
LED light source assembly. The LED control system also
includes a cloud server capable of communicating with the at
least one LED lighting device. The cloud server includes a
voice recognition module and a processor. The LED control
system also includes at least one smart home appliance, each
including a wireless receiver module capable of communi-
cating with the cloud server.

The at least one microphone module is connected to the at
least one controller unit to capture an audio signal from a
voice command and to send the audio signal to the at least one
controller unit for processing, such that the at least one con-
troller unit provides control data. The at least one wireless
communication module is connected to the at least one con-
troller unit to receive the control data therefrom and to send
the control data to the cloud server. The at least one LED light
source assembly is configured to provide lighting and to
receive the control data from the at least one controller unit to
adjust the lighting according to the control data. The voice
recognition module and the processor of the cloud server are
configured to recognize and process the control data from the
at least one LED lighting device, and to send the processed
control data, via the wireless transceiver module, to one or
more smart home appliances selected from the at least one
smart home appliance according to the processed control data
such that an operation of the one or more smart home appli-
ances is controlled according to the processed control data.

Optionally, the at least one LED power supply unit, the at
least one controller unit, the at least one microphone module,
at least one wireless communication module, and the at least
one LED light source assembly are integrated into a lamp
body of the LED lighting device to form a single device. The
at least one microphone module is integrated with a driver
circuit of the LED power supply unit. Optionally, an embed-
ded antenna is integrated in the lamp body ofthe LED lighting
device.

Other aspects or embodiments of the present disclosure can
beunderstood by those skilled in the art in light of the descrip-
tion, the claims, and the drawings of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The following drawings are merely examples for illustra-
tive purposes according to various disclosed embodiments
and are not intended to limit the scope of the present disclo-
sure.

FIG. 1 is a schematic illustrating an exemplary LED light-
ing device consistent with various disclosed embodiments;
and

FIG. 2 is a schematic illustrating an exemplary LED con-
trol system consistent with various disclosed embodiments.

DETAILED DESCRIPTION

Reference will now be made in detail to exemplary
embodiments of the disclosure, which are illustrated in the
accompanying drawings. Wherever possible, the same refer-
ence numbers will be used throughout the drawings to refer to
the same or like parts.
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An LED lighting device and LED control system are pro-
vided. The disclosed LED lighting device and LED control
system are easy to assemble, easy to use, and have low cost. In
addition, existing cabling/wiring methods can still be used
without any changes. In one embodiment, an LED lighting
device can be configured to communicate with a smart termi-
nal and/or a cloud server.

For example, an LED lighting device can include an LED
power supply unit configured to drive an LED light source
assembly and to provide power to the entire LED lighting
device. A controller unit can be configured to process signal
data of an audio signal (and/or a control signal) and to provide
control data after the processing. A microphone module can
be connected to the controller unit to capture the signal data
from ambient sounds/voices to send to the controller unit for
processing. A wireless communication module can be con-
nected to the controller unit to receive the control data and to
send the control data to the smart terminal. The LED light
source assembly can be configured to provide lighting and to
receive the control data sent from the controller unit for
adjusting the lighting according to the control data.

An LED control system can be provided to include at least
one LED lighting device, a smart terminal, and/or at least one
smart home appliance. The smart terminal can include a voice
recognition module and a wireless transceiver module. The
smart home appliance can include a wireless receiver module
to communicate with the smart terminal, e.g., by a network
such as internet. For example, a user may give a voice com-
mand to the LED lighting device. The LED lighting device
can capture and process audio from the voice command to
provide control data and then send the control data to the
smart terminal. The smart terminal can recognize and process
the control data and then send the processed control data to a
corresponding smart home appliance networked with the
smart terminal to control the operation of the smart home
appliance.

The control data may provide data for controlling lighting
(e.g., dimming) of the LED light source assembly and for
controlling operations of one or more smart home appliances
selected according to the control data.

In various embodiments, controlling operation of a smart
home appliance may include, e.g., switching on/off the smart
home appliance, changing parameters of the smart home
appliance (e.g., setting/altering a temperature for refrigerator
or air conditioning, setting/altering a time for starting a dish-
washer, etc.), etc.

The smart home appliance can be placed anywhere as
desired, e.g., at a residential house, an office, or any suitable
indoor/outdoor places. For example, a smart home appliance
can be placed in a hallway, a room, or any suitable places in a
building. The smart home appliance(s) can be controlled indi-
vidually or as a group, in response to the control data sent via
the smart terminal. The smart terminal can be a gateway
controller. Optionally, the smart terminal can be a mobile
phone or a computer.

As such, in addition to providing regular lighting and wire-
less dimming control, the disclosed LED lighting device can
be built-in with a microphone module. Wherever the dis-
closed LED lighting device is installed, audio signals cap-
tured by the microphone module, e.g., from a voice com-
mand, can be sent to a controllerunit for processing to provide
control data. The control data can be sent to a smart terminal
for further processing. The processed control data can be sent
to substantially all of smart home appliance(s) (or selected
smart home appliances) that are connected with the smart
terminal. In this manner, the disclosed LED lighting device
can also provide control of smart home appliances.



US 9,320,101 B2

5

FIG. 1 is a schematic illustrating an exemplary LED light-
ing device consistent with various disclosed embodiments.

As shown in FIG. 1, the exemplary LED lighting device 1
includes at least one LED power supply unit 10, at least one
controller unit 11, at least one wireless communication mod-
ule 12, at least one microphone module 13, and/or at least one
LED light source assembly 14.

The LED power supply unit 10 can be used to drive the
LED light source assembly 14, and to supply power to the
entire LED lighting device 1.

The controller unit 11 can include a digital signal proces-
sor, a microcontroller, or a digital IC (i.e., integrated circuit)
controller, and/or a combination thereof. The controller unit
11 can be configured to process signal data including: an
audio signal, a control signal, a video signal, and/or other
suitable signals, to provide control data for controlling light-
ing of the LED lighting device and for controlling operation
of'desired smart home appliance(s). For example, the control-
ler unit 11 can process these signal data.

The microphone module 13 can be connected to the con-
troller unit 11. The microphone module 13 can be configured
to capture the signal data from ambient voices/sounds from,
e.g., a user, a device, a machine, etc. The captured signal data
can then be processed by the controller unit 11 to provide the
control data, which are then sent out to a smart terminal 2 by
the wireless communication module 12 of the LED lighting
device 1.

In one embodiment, the wireless communication module
12 can support one or more frequency bands including 4 GHz,
5.2 GHz, and 5.8 GHz. The wireless communication module
12 can have access to the Internet or any suitable network to
allow the LED light device 1 to communicate with the smart
terminal 2. The wireless communication module 12 can be
remotely controlled.

In one embodiment, the controller unit 11 can generate a
PWM (pulse-width module) signal for controlling lighting
(e.g., dimming) of the LED light source assembly 14. The
controller unit 11 can be directly connected to the LED power
supply unit 10 (which drives the LED light source assembly
14). The controller unit 11 can set and output PWM signal.
The PWM signal can be set with a fixed constant frequency,
an adjustable or a constant duty cycle, and an adjustable
frequency with a fixed duty cycle.

In various embodiments, the disclosed LED lighting
device can be configured as one single device. For example,
as shown in FIG. 1, the at least one LED power supply unit 10,
at least one controller unit 11, at least one wireless commu-
nication module 12, at least one microphone module 13,
and/or at least one LED light source assembly 14, can be
integrated into a lamp body of the LED lighting device to
form a single device.

In one embodiment, the microphone module can be inte-
grated with driver circuit of the LED power supply unit to
save space and to reduce wire loss on of a distributed design.
Optionally, an embedded antenna can be included in the inte-
grated LED lighting device. The embedded antenna can be
configured to accommodate shape of the lamp body of the
LED lighting device without increasing size of the resultant
device and to maintain original design of the LED lighting
device. Further, the wireless communication module can be
configured with automatic frequency hopping functions to
avoid interference with other radio devices. Furthermore,
noise reduction and/or echo cancellation technologies can be
applied using software and hardware products to provide the
LED lighting device with desired audio effects.

FIG. 2 is a schematic illustrating an exemplary LED con-
trol system. As shown in FIG. 2, the exemplary LED control
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6

system can be a smart home control system, including at least
one LED lighting device 1, a smart terminal 2, and/or at least
one smart home appliance 3.

The smart terminal 2 can include a voice recognition mod-
ule 20 and a wireless transceiver module 21. The wireless
transceiver module 21 can support a bi-directional transmis-
sion. The smart home appliance 3 can include a wireless
receiver module 30 networked with the smart terminal 2. In
one embodiment, the smart home appliance 3 can be wire-
lessly connected with the smart terminal 2.

In an exemplary embodiment, voice commands can be
directly sent to the LED lighting device 1, for example, by a
user. The microphone module 13 in the LED lighting device
1 can capture signal data (e.g., audio signal) from the voice
commands, which can then be processed by the controller
unit 11 to provide control data.

The control data can be sent to the smart terminal 2 via the
wireless communication module 12 in the LED lighting
device 1. Because the smart terminal 2 has been built-in with
the voice recognition module 20, the user’s voice commands
(signal data) can be recognized and further processed by the
voice recognition module 20. The processed control signal
can then be sent, via the wireless transceiver module 21 of the
smart terminal 2, to one or more smart home appliances 3
(e.g., white and black appliances) that are networked with the
smart terminal 2.

The operation of the one or more smart home appliances 3
can thus be controlled according to the processed control
data. Such one or more smart home appliances 3 can include
substantially all smart home appliances that are related or
connected to the smart terminal 12, or include those selected
from all of the smart home appliances according to the pro-
cessed control data. In this manner, the disclosed LED light-
ing device can be used in a control system to control opera-
tions of smart home appliances.

The smart terminal in the LED control system can be a
fixed gateway controller. Alternatively, a mobile phone, a
computer and/or other suitable devices can be used to replace
the gateway controller to check status and to remotely control
the smart home appliance(s).

The at least one LED lighting device, the smart terminal,
and the at least one smart home appliance can communicate
with one another, e.g., via internet or any suitable network.
The smart terminal can be configured to read status of the
smart home appliance(s) and to locally and/or remotely con-
trol operational status of the smart home appliance(s). The
smart terminal can also establish communication with the
LED lighting device to receive control data. The smart termi-
nal can recognize and process the control data and send the
control data to smart home appliance(s) for controlling opera-
tions of the smart home appliance(s).

In an exemplary LED control system, the at least one LED
lighting device, the smart terminal, and/or the at least one
smart home appliance can be configured in a fixed location,
e.g., within a same room or different rooms of a building or a
house. In one embodiment, the LED lighting device (and/or
the smart terminal) can be configured remotely from the at
least one smart home appliance to check and/or control their
operations. In some embodiments, the smart terminal can be
configured within or attached onto the LED lighting device.
In other embodiments, the smart terminal can be configured
within or attached onto the smart home appliance(s).

Lighting of the LED lighting device can be controlled by
the controller unit of the LED lighting device (and/or the
smart terminal), for example, when a voice command is
received. Meanwhile, operations of related smart home appli-
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ance(s) can be controlled by the controller unit of the LED
lighting device and the smart terminal.

In some embodiments, multiple LED lighting devices may
be included in the LED control lighting system and used to
accommodate various user needs. For example, different
users may individually send a voice command to different
LED lighting devices to control lighting of each LED light
device and to control operations of the same or different smart
home appliance(s), simultaneously or sequentially. In some
cases, a same LED lighting device may be used to control the
same or different smart home appliance(s) at different times.
In other cases, different LED lighting devices may be used to
control the same smart home appliance(s) at different times.

In this manner, the disclosed LED lighting device and LED
control system can wirelessly control lighting (e.g., dim-
ming) of the LED lighting device(s) and can also control
operations of smart home appliance(s). The disclosed device
and system can also be easily installed and assembled without
changing existing wirings/cablings. The disclosed LED light-
ing device can be used to replace traditional lamps and tradi-
tional LED lights.

In various embodiments, a server such as a cloud server can
be used to replace the terminal device. For example, while the
terminal device can provide local voice recognition, the cloud
server can provide cloud voice recognition. An exemplary
LED control system may thus include at least one LED light-
ing device, a cloud server, and/or at least one smart home
appliance. In one embodiment, the cloud server can at least
include a voice recognition module and/or one or more pro-
Cessors.

In an exemplary embodiment, voice commands can be
directly sent to the LED lighting device by a user. The micro-
phone module in the LED lighting device can capture signal
data (e.g., audio signal) from the voice commands, which can
then be processed by the controller unit to provide control
data. The control data can be sent to the cloud server via the
wireless communication module in the LED lighting device.
User’s voice commands (signal data) can be recognized and
further processed by the voice recognition module and the
processor in the cloud server. The processed control signal
can then be sent from the cloud server to one or more smart
home appliances that can communicate with the cloud server.
In this manner, the disclosed LED lighting device can be used
in a control system to control operations of smart home appli-
ances via the cloud server.

The embodiments disclosed herein are exemplary only.
Other applications, advantages, alternations, modifications,
or equivalents to the disclosed embodiments are obvious to
those skilled in the art and are intended to be encompassed
within the scope of the present disclosure.

INDUSTRIAL APPLICABILITY AND
ADVANTAGEOUS EFFECTS

Without limiting the scope of any claim and/or the speci-
fication, examples of industrial applicability and certain
advantageous effects of the disclosed embodiments are listed
for illustrative purposes. Various alternations, modifications,
or equivalents to the technical solutions of the disclosed
embodiments can be obvious to those skilled in the art and can
be included in this disclosure.

LED lighting device and LED control system are provided.
An LED lighting device includes an LED power supply unit,
a controller unit, a microphone module, a wireless commu-
nication module, and an LED light source assembly. An LED
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control system includes at least one LED lighting device, at
least one of a smart terminal and a cloud server, and/or at least
one smart home appliance.

In one example, when a user sends a voice command to the
LED lighting device, the LED lighting device captures and
processes signal data from the voice command to provide
control data, which are then sent to the at least one of smart
terminal and cloud server. The smart terminal or cloud server
can recognize and process the control data to provide pro-
cessed control data. The processed control data can be sent to
a corresponding smart home appliance connected to the smart
terminal or cloud server to control an operation of the smart
home appliance.

The disclosed LED lighting device and LED control sys-
tem can wirelessly control lighting (e.g., dimming) of the
LED lighting device(s) and can also locally or remotely con-
trol operations of smart home appliance(s). The disclosed
device and system are easy to assemble, easy to use, and of
low cost.

REFERENCE SIGN LIST

LED lighting device 1

Smart terminal 2

Smart home appliance 3

LED power supply unit 10
Controller unit 11

Wireless communication module 12
Microphone module 13

LED light source assembly 14
Voice recognition module 20
Wireless transceiver module 21
Wireless receiver module 30

What is claimed is:

1. An LED lighting device, comprising:

at least one LED light source assembly configured to pro-

vide lighting;

at least one LED power supply unit configured to drive the

at least one LED light source assembly and to provide
power to the LED lighting device;

at least one controller unit;

at least one microphone module connected to the at least

one controller unit; and

at least one wireless communication module connected to

the at least one controller unit, wherein:

the at least one microphone module is configured to cap-

ture an audio signal and to send to the at least one
controller unit for processing, such that the at least one
controller unit provides control data,

the at least one wireless communication module is config-

ured to receive the control data from the at least one
controller unit and to send the control data to at least one
of a smart terminal and a cloud server to control an
operation of a smart home appliance, and

the at least one LED light source assembly is further con-

figured to receive the control data from the at least one
controller unit and to adjust the lighting according to the
control data.

2. The device according to claim 1, wherein the at least one
controller unit is configured to process the audio signal to
provide the control data.

3. The device according to claim 1, wherein the at least one
wireless communication module supports a frequency band
including 2.4 GHz, 5.2 GHz, 5.8 GHz, and a combination
thereof.

4. The device according to claim 1, wherein the at least one
LED power supply unit, the at least one controller unit, the at
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least one microphone module, at least one wireless commu-
nication module, and the at least one LED light source assem-
bly are integrated into a lamp body of the LED lighting device
to form a single device.
5. The device according to claim 4, wherein the at least one
microphone module is integrated with a driver circuit of the
LED power supply unit.
6. The device according to claim 4, further including an
embedded antenna integrated in the lamp body of the LED
lighting device.
7. The device according to claim 1, wherein the at least one
of the smart terminal and the cloud server comprises a voice
recognition module to further recognize and process the con-
trol data.
8. The device according to claim 7, wherein the smart
terminal further comprises a wireless transceiver module to
send the processed control data from the voice recognition
module to the smart home appliance, wherein the wireless
transceiver module supports a bi-directional transmission.
9. An LED control system, comprising:
at least one LED lighting device, each comprising at least
one controller unit, at least one microphone module, at
least one wireless communication module, and at least
one LED light source assembly;
a smart terminal capable of communicating with the at
least one LED lighting device, the smart terminal com-
prising a voice recognition module and a wireless trans-
ceiver module; and
at least one smart home appliance, each comprising a wire-
less receiver module capable of communicating with the
wireless transceiver module of the smart terminal,
wherein:
the atleast one microphone module is connected to the at
least one controller unit to capture an audio signal
from a voice command and to send the audio signal to
the at least one controller unit for processing, such
that the at least one controller unit provides control
data,

the at least one wireless communication module is con-
nected to the at least one controller unit to receive the
control data therefrom and to send the control data to
the smart terminal,

the at least one LED light source assembly is configured
to provide lighting and to receive the control data
from the at least one controller unit to adjust the
lighting according to the control data, and

the voice recognition module of the smart terminal is
configured to recognize and process the control data
from the at least one LED lighting device, and to send
the processed control data, via the wireless trans-
ceiver module, to one or more smart home appliances
selected from the at least one smart home appliance
according to the processed control data such that an
operation of the one or more smart home appliances is
controlled according to the processed control data.

10. The system according to claim 9, wherein the at least
one controller unit is configured to process the audio signal to
provide the control data.

11. The system according to claim 9, wherein the at least
one wireless communication module supports a frequency
band including 2.4 GHz, 5.2 GHz, 5.8 GHz, and a combina-
tion thereof.
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12. The system according to claim 9, wherein the at least
one LED power supply unit, the at least one controller unit,
the at least one microphone module, at least one wireless
communication module, and the at least one LED light source
assembly are integrated into a lamp body of the LED lighting
device to form a single device.
13. The system according to claim 12, wherein the at least
one microphone module is integrated with a driver circuit of
the LED power supply unit.
14. The system according to claim 12, further including an
embedded antenna integrated in the lamp body of the LED
lighting device.
15. The system according to claim 9, wherein the smart
terminal is a gateway controller.
16. The system according to claim 9, wherein the smart
terminal is a mobile phone or a computer.
17. An LED control system, comprising:
at least one LED lighting device, each comprising at least
one controller unit, at least one microphone module, at
least one wireless communication module, and at least
one LED light source assembly;
a cloud server capable of communicating with the at least
one LED lighting device, the cloud server comprising a
voice recognition module and a processor; and
at least one smart home appliance, each comprising a wire-
less receiver module capable of communicating with the
cloud server, wherein:
the atleast one microphone module is connected to the at
least one controller unit to capture an audio signal
from a voice command and to send the audio signal to
the at least one controller unit for processing, such
that the at least one controller unit provides control
data,

the at least one wireless communication module is con-
nected to the at least one controller unit to receive the
control data therefrom and to send the control data to
the cloud server,

the at least one LED light source assembly is configured
to provide lighting and to receive the control data
from the at least one controller unit to adjust the
lighting according to the control data, and

the voice recognition module and the processor of the
cloud server are configured to recognize and process
the control data from the at least one LED lighting
device, and to send the processed control data to one
or more smart home appliances selected from the at
least one smart home appliance according to the pro-
cessed control data such that an operation of the one or
more smart home appliances is controlled according
to the processed control data.

18. The system according to claim 17, wherein the at least
one LED power supply unit, the at least one controller unit,
the at least one microphone module, at least one wireless
communication module, and the at least one LED light source
assembly are integrated into a lamp body of the LED lighting
device to form a single device.

19. The system according to claim 18, wherein the at least
one microphone module is integrated with a driver circuit of
the LED power supply unit.

20. The system according to claim 17, further including an
embedded antenna integrated in the lamp body of the LED
lighting device.



